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(57)Abstract: 

PURPOSE: To control a code amount by a small-scale 
circuit by finding a category and a run when a DCT 
coefficient outputted by a DCT circuit is linearly 
quantized with quantization width. 
CONSTITUTION: A quantizing circuit 16 linearly 
quantizes the DCT (dicrete cosine conversion) 
coefficient outputted from a delay circuit 15. A variable 
length encoding circuit 17 encodes the DCT coefficient, 
quantized by the quantizing circuit 16, with variable 
length and outputs the result. Then a code amount 
calculating circuit 18 finds the relation between the 
quantization width and code amount within a given range. 
Further, a quantization width determining circuit 19 
determines quantization width corresponding to a given 
target code amount. Namely, the code amount 
calculating circuit 18 finds the category and run from the 
relation between the value of the DCT coefficient and 
the category that the value obtained by linearly 
quantizing the DCT coefficient belongs to and the 
quantization width and the relation between the value of the DCT coefficient and the 
quantization width which is not zero when the DCT coefficient is linearly quantized, thereby 
finding the relation between the quantization width and code amount 
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mmmcomm: 

[tmmi] mm^-fzwrni-, mxn cm. Nit 
sm$k) wmcoyayymzmti-rzt^vt. stria* 

^T^DCTlHlJSi, tfrfSDCT^^^ 1 yu-2±ftm 
mZTtZmmmi&i:, WStiSMisl^i^tiitl LfzD C T% 

Ttli^t-Snl^fi^^fttaSSi, StffSDCTlsISS^tU^ 
UfcD C T^ISc, BtfED C T&MZmMmTfc Ufcttj&« 
8^£#xn*UMlftcfif fttI£cD|IS«, SUt«i!SDC 

AL/iDCTM* ifftts s xmmm^k Ufc t # co 

*-l?nflift t<0PII©1?acflftT*5 5 >S*6. ffJfB 

fcDc T#$t, hubBd c Tfamzmmmf-ik Ltzmtm 
■r * * x =f u afe^'fca^bti t ®h«, a# wed c t 

«*MZXfcS9l3DCT«ft*H»«^fl:Lfc«!:*JC#-tf 
P<tft£SffblB<t©W##>e>, flBDCTM^if 
fcffi S T-mM&Tit Lft£%<D%T=tV RZfi? 
* f > Jil I c £ -5 # if d « & £ # if P # » i: CO W © if n 

l-tb^-A. £ ttfc ^n^'n© ±PSMT& -5 t- rf U ±Pgfi 

a r* 5 > ± pi ffi * m x % m s \z i a w t b * x p* u r u m t b 
5 >©«^-^n-?'nmrfBAxP* u ±K4t&rXMgs^>± 

ftfc«HT*f fbfi<!:ft^«<k©H«£#»*fc<7)Ta 

-sMsRji i fB«©iB«ft^bgg. 

K*tffl*bfcDCTff». t5fBDCT#ic$«^»Tft; 

LtzmmTzx 9- p* u M^tcsxfbn £ ©w#. 

MIBD C T«*Matfcfl9l3D C TttftfcttJBM^fl; Lfc 
<t*C#i?D«k^c**^t*B<!:«)Hff*»6, SUfBDCT 

wMzmT-itm s r-mmm^t i^tct^cotiy-^^Rxs 

v /7'if /7*x =*■ v »ii *5 -5 #if p {fcfc d: #if P « 3S <t 
© fig ©if PWfiifcT&S^Sr**, huSB^xp''J&^' 



2 

mu?>±mm\zm.%&x. m^tu-zs^Ris^ycom. 

So 

feDC T^iSc, mJSED C T#^cS«^»T-{b LJtmtfiM 
■t S^x^UMtflCfif {b<B<t©g|#. RDWlEDCT 
ff»at^K«||BDCT«»*|»**Pfl;Ufc«t*t:*-tf 
io ntfcSgffbWtWWtti^S, WED C T«$c£af 

ft fi s xmmm^-ik ifett«)AfJua^yf^ 

* -v ( C *5 -5 * if P m ¥k £ it if P % W. t CO m CO if p 

5 >CD«*-etl^ntfifB* y P" U ±PStt&^BuH3 7 >± 
Plfifcg^a^^ MfB*xP , Uar/5'>roffi^-&^-(i^ 

IS « $ ft IB H X & =f- i k m 3£ IS ( C 7 V - A ±# CD ft # * 

20 £<Dm&Rzfim&&?<tmmzfi\z&7'ny?<D%mm£ 
Comtek® &h cox $> <o. mmnnmsfwrn^x^ib 

wiBft-^stfjfiiigs-c^j&e.ftfcSx ft*SM^ic«- 

7*P *<&ft^*£©H»Rtf BWflHHtKJ; D?D7 
i7«(cft^-*SB^ttA (m) **s6-5ft^aSB^[Hlg§i, 

^M^mkmm^mtiLfcnnco^y v^tso> v 
rfuy9m\zn^mx^)^\hts-r^>ti^>^t, 

CJtt&U iffBX (m)^WIBA (m) tcit-r^ H <h (ci; D W 
[W*^5] Wfc'r—f'&W&L, MXN (M, Nti 

; &Uia#x-^*Bii5:p-y--r >^«ibTDCT^g:Srtfj 

^-t3DCT[HlSg<!r> SfrfBDCT^iSc^ 1 7U-A»3S 
®$-&.5®}g[ElSS<i:, WIBjlMISISS^Ul^UfcDCT^ 
ftSri^blBft^lHlgS-CftjeSftfci^bWSrffl^Ttt 

Bm^ik-tzm^ikMrnt, mmm^mmx-mTikz 

ftfcD C T#|gc^ v>ytf i^X^^ >JH(CpI^ftft^<b L 

40 Ttb^-rsBj^fift^fttiissi, WEDCTiHiK^ta^ 

LitDC T«S> SufBD C T$^£«^»^{b L-fcffl^ 
B-r^*5=-rfUMWc*xfbtat<DH«, R^'ltfBDC 

Tfa&mzsizMmDCTfcgizmi&m^ki'fztzizft 
untfczmT-ikmtcomvhfrz, wibdctihik^ui 

^7 L £ D C T ffift * if ft*I S T^^STft L Ac t * <D 
* 5=- P* U & W V X + v > m iz *3 if 2> # if D % & i: 
#if PffifStCD^Oif PCDfi&TifcS 7 StlSB 
AxP*U&C/7><Dm*--&fc-fr*BligSft^bL,fci:# 
CDt*-^ hfc^ft^b, x*#x.eftfelfiHTa-f fbifii 
50 ft^*t(D|@#**Je)^ft^»st*@SSt> itlBft^* 
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ti^mmm^-^-i y^m-r^mDCT^mt^Mm-r^ 

[W*3S6] H#x-^£#8IU MXN (M, N(i 

t U &«»3lM>£«LTDCT«»*ttI 
^-rSDCTlHlSSi:^ HUlBDCT^icS: 1 71^-A#3g 

bfcDCT&fc, ffiffiDCTWRfciftJWfflSbfctta* 

T%mw.zf\zmmD c T^^mmmTit vtz t * tc# 

1fo<h&-5fi^{b*g£©Mfl^6, iWfBDCT^R£S 

iMbts s -zmmmTit Lfztzvxr-i'VRzsw-w 

ncD<BRT<&5 7>£#«e>> StrfB*?=fUS^W3B7> 

« & 7 > ± Pi ffl * fiS a -5 if & (c « m % a * x =f 1 J s. tfr 

±Pltt(cE#KA. BflfBrtx^'J&tf 7>roma--&fr-B: 

<b nit mm rm^itm t ®nm t © h « s * ??#a 

ftffESSi, HB«F^*«-J|t|aKTr*«)6nfc* ; p{k« 

Ea»*^bniK^6©a**a!««3ij-'f >*«-r*aft 
d c TEKSt z^m-rzmmnmm nmm. 

m>%m7] HHix-^^ttU MXN (M. Ntt 

^j-T'SDCTlHlKi:, SUIBDCT^fC^ 1 7 W-A^J1 
ScSrfi^{b*S^IU?ST-^$nfeS^b*i*fflV^T^ 

jBa^bT-sM^fbisftt, WKS^biHiifS-cs^bS 

Tfli^T^'5T^*^^fbiaSSi:, * Stlfe BWM 

8HD C TOfS^tB^J IfeDC TfSR. MSBDCT^R* 
S£ Jgfi^ fb L fitflR T * * x 3* U ffi (C b *S t CD 
P#, RZtfft&DCT&&MZt\ZMV&DCT%&;&ffiB 



4 

BulBD C T#£Sc£»^{bti S T-tfLM&Titlstzt ^<Df) 
x 3' U R S? sfWX* -V >Kf! tc* J**#-tf D «R i# 

WIS* x rf >J &tfiWte 7 > coffl Sr-t-n-^nWtS* x =f 'J 

±PSfi&t>'HfjiB7>±PSffl(cg#^^. maB*x^u& 
-y y <Dm.^t>a £ -*j&&wmt t ft t * co t* y h r 

lt^IfilS§T^sb?>nfe»^b1'ii:|g : ^«<i:C0M^, RZS 

iMS^fblfilSSi:. SHflBiJ*S^'fb(lI8S^e.com*«rjSftl«l»: 
n-y-T >««r-5iJSD C TlHlgSi: Sr^«-r-5H#^F^{b 

[«**8] B#5r-^£#*SU MXN (M. N« 

g«S») HJfcw^ns/^ftCttia-rs^'Ji, WE/ 
20 iiJHf-JtMaW >^iLTDCTi»4tti 
^-r-SDCTEIgSi:, WfBD C T^^cS 1 V 
SS-Br-SjlSlHlSSt, WfBJISlHlK^ai^LfcDCTffi 

R^M^beft^iiiiSifftjeanfcs^kBiffl^TiMi 
^a^fb-r^fi^bimKi:. striBa^biiiiSTa^fts 
nfc d c * v^+f + \ >m\z w«s«F^b b 
Tta*-r*w«*w#{biiifst. ^ao4x.e.n*:gim 
^*t:«tor«^b«o«H*ia!^-r*KSiaKt, w 

8BDCT|HlgS*«ffl^bfcDCTff», ftifBDCT^^Sr 
Uwmi-it L & t- 3* Ut^l: »^{b*I £ CO 

30 Hffi. R^fl(HBDCTff»ffimciW[|BDCT«**itt^ 
RTit b £ * tC#Mf P .i: ^ -5 Iffti £ CO 6 . 

iwaHDCTffiScsa^kssTiKi^a^bbfct*©* 

-tfn«Ri:COHco-tfn0fiRT»-5)7>S:*«), «FSB* 
fi'J S.tKftuSB7 >*^*#A Snfe-tn^tlcoiPEffl 

itilB* ^a* U R^mfJB 5 XOfflSr-en-^tlWSB* U 

±Ra«&rxiwE y y ±mm \z m zrn a , wib* t-j u s 

Zfyy<Dm.^t)^^m^mtLfct^<D\iy bB. 
40 *9f-JSU W!BIS^[lIS§-r!S^$nfcKHT»^{b1iIM 

i z & y a y ? cd n n m t <d m & z * t> % n n & it w 0 
sst. mun^mmwm^*ft%nitm?{tm£nn 
mtcomfa* Rzt : ?!b5-z.<btifzBmnnmiz£'om : T- 

ffiT'M& znrzm^-it<mMmzffi$?,7 i/-At#©??f 
ffimftnmmwmi&T'-$it><btiitm?<tm 
mzs \z&y*u yycon^mtcom^Rifsmn^miz^ 

O^D7^«t«fflE»ttA (m) ^^Sfl^aE^ 
so [eISS£, Bl^S?f^<bHJK^tB^bfc^cot*-> hSc£ 
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*-?>hb, 7ny?mzFmmx (m) £tti?J-f3*/7 
fflffi?3F^*ffi#«A (m) ttuBBWfl-SX (m) £7* 
P-y ^«lCitl$:U MIHX (m)^tt!3A (m) (CiiT 

-r >««-r*a»DCTniKts:*fli-r*ia«it?^t;*^ 

SB. 
[0 0 0 1 ] 

[0 0 0 2 ] 

>i%mw.\^ MA«^i¥4-2 3337 z^^mz^m 20 

$nT^37j^TllST3<r £*T££o HI 1 2\tZ.<D 

12{C43V^T, 1 0 0 1 tt 1 7 Iz-A^Oltr-^ 5 
jgjf £-t±£iISE[Hlg§"r$>-5o 1 0 0 2, 1 0 0 3, 1 0 

0 4tt!RWfl:ia»T*D, AD C T^SfCi 0 HBt*- 
?&nmt?Z>. 1 0 0 5 ttfl^fclalgS 1 0 0 4TffiV> 
3Xy-Jl/Xy^£*tf>£}*l|t0KT;fc3o r^T, 

ADCTtttzft&mtewvmmttt-vtoQ* hi 3 

[0 0 0 3] KT, 01 3$ffl^TADCT^^ 30 
T So D C TtHjES 110111 Sffi^f- 1111*68X8 

mmv>7uy ?m±L-cmm : T-$ ! £AtiL. dct « 

*P-tM>^Sl) l/TDCT«^tHM5. Ht3¥8§l 
10 411 SSf 1 1 1 3*6#*.6*lfcS^-fbVHJ£ 
XQ(u, v) tC^l 1 1 4*6#A6*US:X'5'-— ^r:? 
*S£*ttTQ(u. v)£sR*5. fi^-fklHlSSl 10 211, 
fS^l 1 0 4T*J6^nfeQ(u, v)*fflHT, DCT@ 

ssi i o i*6iu*$nfcDCT«ft*iB«*^b-r 

So "BI^fi^^fClHlSS 1103H, *Tft[lIS§ 110 2 

•ca^tsnfcDCTWftSnisaw^tb, w^i i *° 

1 2*6ffl7jT5. 

[0 0 0 4] E*T, 0 1 2 t»Tfi£*©Bi««F**ik;* 

■%8fli©BaBT?**«F^i:w©»fp*attwr*. »fi 
o i l^sA^snfcHfcx-^nft^bmB&i 002 

tADCT^CiO??FffkSn?>. 'fflit- ft^-ft 
(HJgSl 0 0 2 iliSf 1 0 1 3*6-^A6tlfcXy-^7 

BlSrS?#0Kl 0 0 5tCJiJ#-r$. HASfC. ^{fcHJ 
Kl 0 0 3W1 0 1 4*64A6ftfcX^r-il'77 
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^HIIISS 1 0 0 5 (CtiJ^-tSo 

[o o o 5] rnmmf&i o o 5«, (qi, bd , (q 
2, b2) <D2&zt£&w.m-v7>5—)\'yTi??tnn& 

<fc©Mflli£ifi<«U *a>mmv>TS.lZ£-DTffi? 1 0 1 5 
*6#X6nfc@S?^SB0tC^T-5Xy-;W-7 7 
i7^Q0**i6-5„ ft^fclsISS 1 0 0 4 H, »»IhJ8S1 

o o 5T*3iist>6tifzx'r-)i7 r 7 ? Qozm^^xmrn 
bkiooiti? u-Amm^ntzm^-^^nn 

<ffc-r-5„ £l±<D£olz, 5-z.t>nrz7s>r-)V7 r ? ? z 

m^Tmm7-7%nmttz>ct\z£r)r^m£$i 

mtCMMSX^-J^ r d/ * Z. £ (Ci 

[0 0 0 6] &*5, ffiF^ffclalgSroRfciB^-a-tf, X^r- 
;U7r^^Q0«rfflt^T^<bbfc<h^©^S2r3 6 
tCB0^ja#tt-SClt*T^-5. -T^t>-5, Q 1~QN 

(Nli2iD^*V>SS) OX^r— ;U7rf^"C«F^flS 
L-T^-^SB l-BN^^c®, BnSBOSBn+l<h&S 2 
^ (Qn, Bn) , (Qn+1, Bn+1) ^^BlTX^-;!- 
7 7**£tf#B<i:<OM«*ififlSr*-*. *<Oit*ft<B5fc* 

dsist x t- )v y 7 7 9 1 nnm <t <d m<& * -r « Z. 

[0 0 0 7 ] 

3 ftB^W^BSIHW-r a»««F^tHI 
[0 0 0 8] *fgsj(i±fEt£*©HH£)S&T-5fc<£>T 

»o, /h*«i^EiiS-e«F^«**iw»T**iaiftW**{t;8 

-So 

[0 0 0 9 ] 

«&, #5SK<0ia«ra^fcSfi;Rtfja«flW[:£^SB 

BBx-^SrBfllL, MXN (M, NHg«) ■ 
f^OTX'P^ftiCtiJTjTS^U t, **U*tB7Jl-fc 
■Bx-^fcDCT (lttBa-tf-r>&«l) LTDCTff 
3gc£tti7J-r3DCT0£§<h, DCT|elfS*m*bfeDC 
T#£Sc£ 1 7U-A#jIM£-ti3iIM[ElS&£:, «MHISS 

S^F ffl ^T»»l? ST {b0S§ i: , 
IfilSST BT {fc $ nfc D c £ >? y+f y X + f >Hi (c 

^ixft^^kixTa^-r^^iaEftw^kniist, dct 

@K*tai* UfeD C TMfflliffflDC T 
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^DCT|ggS^ttl^UfcDCT^SC<Ofi<t^-©DCT# 

itVJt££<D\£y hR*ff|-*U 4x.5tlfe«ITlf 
[0 0 10] 

[f£ffl] DCTBKaUH;*jU£DCT«R©ia£*0D 
Iffl:«tO«*S*»ntf. DCTIlK*tai*UfcD 

c *fi^ {kts s -emm&^it t. zokt-zi u 

[0011] 
[HJSW 

(*JE0»J1) lilt ©^JfiWfc^ttSiBflii 

1 2 teDCT[e]g§T£>D, mm^-^ &7'n y 

VhU^XTDCT«*lM(m. Mii^-tf 
d/X + ^>llI»T?*t), S^-ttWU&l 3Tl*WltS 
nfcDCT«^y^if^^t>lTHiAt5„ 1 5 
«iiM[5]SSTS.0, i^'If^X^ >[elg&l 4^effi* 
$nfcDCTffi»*17U-AjBffiS'&S. 16ttif 
ft;[H]S§T&D> 31ME8S1 5 fl^ffi* D C TflHS 

UTffi^-T'So 1 8 \$nn&&n®i&-F$> 0 . #*.<=>n 

fc«HT«^t:IB«!:«F#*<i:«)H«**«e)*. 19(41 

CO 0 1 2] KT, Hl*«V»T**WJBlO*lfiffiHC 

tt. S^l 1 l^SA#bifciB«7 f --*£#«U 8x 
8ia^©yp-y ^SiCtB^-f^o DCTE18S1 2 11 p< 
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U DCTfR»£tiJ:/j-t*>. S^ttttBSSl 3ti, ah* 
1 1 S^e^Aetlfcfi^kT h U^Xq(u. v) fcffl^T 
DCTIeIS§ 1 2^lfcDCTMf (u, v) * ($C 1 ) 
(C «t o a*#ttr *. S^tV h >J (u. v) CD0iJ£ 

[0013] 

[gel] 

W(u,v) = F(u.v)/q(u.v) 

[0 0 14] 

[«1] 
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f*ttSn&DCT«ftW(u.v)e (S2) \Z»-ti?{f*fif 
[0015] 
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(*2) (»2) C*H 

Tround () «/h*^£tT»— ft*Bg»HA-T* H t 

[0016] 
[&2] 

C(i) = round (Z(i)/S) 

fcDCT^isc(i) ^<D^\zoi^mmt-t^>. dc 
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l*<h-3tDC«»3i«#J65n-6. (S3) *>S-€-0)D 

en, i i 2a>stB*sn*. (ao «ftc 

(l)-C(63)©«^tt> i?n£JW<0ff* (#1?P«») ** 
D «ft jWBT £ *f^'JL # (g4) ^b*#>^n 

A6ti, «f 1 1 2*>&HJ#Sft*. 
[0 0 17] 
C«3] 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

[0018] 
[«43 
* ^ =r g 



o 

-l.i 

-3,-2,2.3 
-7 - -4,4 - 7 
-15 - -8,8 - 15 
-31 - -16, 16 - 31 
-63 ~ -32.32 — 63 
-127 - -64,64 ~- 127 
-255 ~ -128,128 ~ Z55 

-511 256,256 - 511 

-1023 - -512,512 ~ !0Z3 
-2047 - -1024,1024 ~ 2047 



ACM 



20 



10 

B211 Kfti S 1- S N"e7 l/ - A tft©D C TRft 

fcJB^Hfc* (ft 2) Tff^ch^Tc^D 
i*£ 0 -rfttot, ifftStlfcDCflSRC (0) chWcoy 

□ y^<o*^fbsnfcDc«*tcDi8»iiDCdiff(o* 
(*3) ^6*»e»n*©T, (»3) 

x+t«i 4^sui*anfcDc«*z(0)ta, »^ 

fb|elttl6-T? (R2) (CiOH^S^tSn-So 

kz(O) (h^i/if^*^>isiKi 4^6tHAan&«r© 

:/D^CDDC^ft£(D^ffi£ZdiffchT3ch, DC 
diffCD*?^U*«L taSM^fbWSCDlBBB* (ft 4) 

[0 0 19] 
[ft 3] 

2 L 1 ^ | D Cdiff | < 2^ 

[0 0 2 0] 
[R4J 



1 -1,1 

2 -3,-2,2,3 

3 -7 4,4 — 7 

4 -15 — -8,8 — 15 

5 -31 16.16 - 31 

6 -63 - -32,32 - 63 

7 -127 64,64 - 127 

8 -255 - -128.128 - 255 

9 -511 256,256 - 511 

10 -1023 512.512 - 1023 

2 X | ZdiffJ / (2f»-l) <: S ^ 2 X | Zdiff | / (2^-1) 

ra*C, IffkStlfcACiSC(i) (l£i£6 3) so -ifPTftWH C(l)©*?zfUtt (*4) 
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n^>(D^\ (R5) Sidfe-rtSCUXOAr-^U^Lt 
ACMZ(i) fe«^flSia*l 6T (ft 2) JC«kf9i»«* 
SrJU^LtWlffbdSCBIB (ft 6 ) 

2 X | ZCi) 1 / ( 2 t - - - 1 ) 

£fc (ft6) ctD, (»7) S»fc-rSTZ(i)€:i»»Ji 
^fbbfci*, C(i)tt#M?D<hfc*. ckot, Stlf 
ftSft&C (i) a<D£*, Z (1) -Z (i-1) otW^ 

tf^x**>e&»^#iK*fciE<, *^ (»7) &n 

[0 0 2 3 ] 
[ft 7] 

2 X | ZU) | 2> S 

[0 0 2 4] 
[ft 8] 

R — i - J - 1 
DCT«RStfft«STlfftl/fcit«)*fiU i 

[0 0 2 5 ] -ttl^n^DCTWft^M^ftSttfy h 

uut\ ?H»Hb (H3©Xfyy3 1 1) 

£\ 8^Dy>oDC«RZ(0) <hSa:/Dy^<£>DC«ft 
ZdciCDM^Zdiff^*fi6, Y(0) (04CDX-x->y 
7°4 11~4 14) o *JC*T-=fUL(OM*0iUT* 

Uf7^4 1 6-4 1 7) o St^Smaxtf)if^ Uf 
7^4 18) Kte, SmaxTM^fbLfc&SaAT-rJ'J 
©HftLKHry bU *T-rf»ja*L + 1 £&**^b« 
Oi*«Stl:tyhtS Uf7^4 19-4 2 

0) o a^tW^SttSmaxi-r* Uf7^4 2 

1) e Smaxttiffl^l 1 5^6#A6nfc«^t(ico± 
KT*£o i =^0CD«^ Uf7^4 1 1) WU ACi 
ftZ(i)fcct^TY(i)**«&* (Xf7^4 15) o AC 

«ft**^<fcUT-tfntft«i*ttw^fl:ana:^© 

2 4) o Y(i)<Smax©t# Uf7^4 2 5) Wis max 
TM^fbL&thSKtfPJc&SCBT, AfiUL^l t 

fc**^b«<&*fcttt«:s ft% ufy^4 2 6) . 

trancOtt, /hftjSKT**0O»T*^t**flc-r*. Y 
(i) ^ S max t # tt S maxT*^b bfc £ * tcif p fc& 
£&^CQT, i = 0CDP#<h[W|tl^, S Smax£)if ^ 
Uf77°4 18) fctt, SmaxTM^ffbUfct*©* 
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* [0021] 
[ft 5] 

2 L -'^ I C(i) | < 2 1 

[0 0 2 2 ] 
[ft 6] 

* 

< S 3* 2 x I Z(i) | y C 2' — 1 ) 

TflS*©«*«SStlC-t!y * Wf7^4 19- 
io 4 2 0) o S^bSOMSfiSBaxt-r* (Xf77 p 4 
2 1) o K±#B3fc*tt**JJ(Mfc (H3^f7^3 

1 1) OSa^T^^o 

[0 0 2 6] 0 3^43V^TS^SminCDj»'& (X 

itt^u *^=fu*«L + i ifcaa^ftw©**** 

StlC -by hT£ Ut7^3 1 3-3 1 5) 0 Smin 

«f i 1 5 * 64* en&if ftioTR-c»*. 

H±©«il:J:^TDCT«W»fc||Sti?ftL 

20 7^3 16) , DCMSIfftSStiffcLfci:* 
©fcfy hft£Bp(S) if* Uf7^3 1 7) o Hdc 

am, M^ftWs-eji^ftsnfcDcwftoji^iED 

CdifWRf S*-r=fU LCDA77>fif^ey hft£ 
DCdiffOMft*-r«F^©tf!y h*0)»T**. i^0 
C3if^ (X^^^3 1 6) , ^>R£;R#> Uf7^3 
19- 3 2 2) , ACMSIfftSSTifftLfci: 
*©e 5/ bft£Bp(S) tt Z> Uf7y3 2 3) o Hac 
(L, R) tt*^k«ST*^{t$nfcAC«»C(i) WAt 1 

30 hft<tC(i)©llt*-r«F^C!)tfy hftcOftT**, S< 
Smin Ur7^3 1 2) ttt**TSO|t*j*6 L 
Uf7^3 2 4) , *n*ft<Ol?ftiSTDCTfl( 
ft £fi^{b bfc £ €T<7) tf * hftBp(S) ^r^^^o 
[0 0 2 7 ] H3(D«l31fC<fc-3T*»6nfcBp(S)tl 

WftKloliT^a^flsWiff^JtiCDHIttB (S) 

2\Z\t7Uyi70mt>Qt:&-t$m (EOB) tftfttS 
n^>o L^oT, (»9) 3 fCEOBfcJ;* 

40 ft^*£B (S)lClottJnA5o (ft 9) tC&I^T, Beob 
ttl EOBWlfu/ hft, KH17l/-^©yP7?» 

[0 0 2 8 ] 
[ft 9] 

B(S)^B(S) + Beobx K 

• I Hb«flW£[iI» 1 9te, ^*fHHelKl 8T*«6 6 
ftftIfftfit7l/-A4#(O»fIt(OH*l:ct0, 
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[0 0 2 9] £1±<D£5\Z. DCT^fcWfflt^cODC 

m^t u fc t # c #■+> a t u %> m^itm t co ^ ts 

[0030] ^±cDH^^^{t:gH*ffl^feiii^^^{b 
SfiSTtt, I^<!:H0 5l:St8i«-C, ft^fl: 
tMCOmifZfto. -Tttte-fe. U^*f?F^ftlE]K 1 7^* 
ffi^Lfef^^SK^ 2 1 ^e»A^bT«-^lH]SS2 ITS 

^{fcu i£S^fclHi&2 3Ti£»^t;u i^DCTiags 

[0 0 3 1 ] ft*. *H^0ijro»^fb*M^£lH]S§ 1 9T 
tt, l«f?^*TE*TTTK*fcifi<,>??^«B (S) fC*f 
JS-T^»^{t;i|'SS^^a6^^\ B (Sn) ^T^B (Sn+1) 20 
£&£2£ (Sn, B(Sn)) . (Sn+1. B (Sn+1) ) £S 
*MI**T*^t«(fcffi^*£®WIR*ifi<HT* C t\Z J; 

[0 0 3 2 ] — jRCtt, #A^nfcS^ffc-7hU^Xa 
(u. v)lCfi^b<SSSr*HtT (StlO) (C =fc 0 Q (u, v) £ 
s)<ae>, (til) ic=kD«^*^{t;-f 3. cicoi^, jj» 

m?it\t mi 2) -en?, c (u, v) iznmtzrzms.^ 

SftftDCTflift. F' (u.vHiiBS^ftSftfcDCTfR 
STC**. **MCTT« (»1) iCJ:DDCT#gcF(u, 
v)£**ttttU (»2) iCtDS^ktBS-efi^fb* 30 
fr^T^-SWT, (»l 2) TaSM^Nfrsta^fcSI 

^X*i- >MtcM^A <=>ftfeD C T#&Z (i) £ 1 
^-AjlSS-e-SftbDlcFfo. v) * 1 7 
L, (*l 0) t:j:BQ(u. v)£*a£>, (Sll) ICJ;^ 

[0 0 3 3 ] 

mi o] 

Q(u, v) = round (q(u ,v)XS) 

[0 0 3 4] 

mi i] 

C (u.v) = round (F(u.v)/0(u.v)) 
[0 0 3 5 ] 

mi 2] 

F ' (u. v) =CCu.v)X8(u.v) 

IZ-D T »^fc*§ £ f?^* i CO P# £ * * ft 

[0036] ^wcBissfi??^biii»*^ai*$ft*w so 
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it^fctsn^roi?, cfte>©flH»*fc#itLT* 
[0037] (mmm 2 > S6H 2 a&s&tt 

ic^tt^H^^-fbSBcoya-y^^lglTS^o HI 6 
(CS^T, ^t'Jll- DCT0SS12, fi^ttttlllSg 
13, v^+f^X^-T >IMES 1 4, »MH!?S15, 
it®®, 1 6 , pISESW^ftHIK 1 7 , *^{t«ife£|Elg& 

1 9\tmmmi tmw$>z>. 5 1 «^fif+i?0s§-c 
« t $mm t co m% 4 * * 5 o 

[0 0 3 8] £TF. 0 6&ffl^T*«MJB2©*i60yt 

D C TIeJK 1 2 , fi*#ttlll8S 1 3 , WW*** > 
@K1 4. SSIhIKI 5, IfftSSSl 6, nJ3£Sft# 

ftigss 1 7 . s^flswftjeigB 1 9 commimmm 1 <t 

[0 0 3 9 ] S^ffclUSSl 6-r^^»^-ft3ftfcAC# 

^{bSft-B. uit/\7Y>}?fll t'7rt*S (* 
5) ©<fc 3f:i«$ft5 AStCffl^Sft-S). T&ft 
L£R^/h$^ft«L£R©efC<toT^^O b*-> 
r-gC75W«t3. l^U L**WiRj&*;*:*W-ft«ey 

[0 0 4 0] 
[g5] 
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£*f ffc«SCOlBH£ (R6) iZ^^T±T^~flZ, 
(S13) &S»fc-rSTtt*7=-rfUcOttS:±ISLinax<h 

5 >R*^^L6nfc±RRmaxcfcO 

[0 0 4 1 ] 
[Rl 3] 

S ^ 2 X | Z(i> | X (2«— . - 1 ) 

n^mmiWiz^<vmmm3i'rz> z.£\z&z>b 
coco, tnHt*«6rii<k**T#So nnmm 

»08&5 1 tt, if 5 1 1^6#A6nfc*5 t =fU©± 
IS L m a x £ 5 > <fl -h 6B R m a x £t T CO 16 H "C A C ffi R CO # -j 1 - 

HAHC* DC<Ol8»|t*COliTt>#A6nfe±IBL 
maxttTT*?=f>J***, *f fcfy h»<h<0|» 

#J66nftIf ftitty hStoWiKliD, Sffb 

tn^noDCTMoif ftiiit;^ Nft£ 
oM«Bp(s)**«&«»fflaco»nHT*«>. sj 

8Mb (H7^fy^6 1 1) ttH8KUfc3ft«oTtf 
5o 0 8 fdcfc^T, i = OCOif^ (08077^^7 1 
1) , S^P y ?0D C«ftZ (0) iM^n y ? ©D Cff 
RZdc<tcD;£#Zdiff£*a6> Y(0)£*£>£ U77^7 
12-714) o ^fJ'JL^fiSOtbt*^ 
»J**1 ft*©«***Stlci:!y NTS (X 

Ty77 1 6-7 1 7) o St^Smax^OL<LmaxC0 
*^ U77/7 1 8) fctt, SmaxT*f 

9-7 2 0) o If ffcSamSttSmaxiTS 
y721)o SiaxIMf 1 1 5*6«6nfclf ft: 
«<B±I8T»*. i^OCO*^ (X^y7 P 7 11) tt, 
ACff»Z(i)lc«t^TY(i)**«)S U77^7 1 
5) o ACaRSIfftlt-KDCftStSliff^ftS 
n&lXPT, rtr^U L£){t£: 1 t LT^J7iU^2 <h 

2 3-7 2 4) o Y(i)<Sinax©<t* (X7y^7 2 
5) ttSnax1?«f{bLfc4:#K1fnfc»:S©T, ^t" 
=fUL*U t3ft*IfftB©«*fSStT5 U77 
7°7 2 6) o trancOfi, /hftj*«TftW0»T*£<fc 
**«"T ^>o Y (i) S S maxco £ * tt S maxTgf ft Lfc £ 
#{CifD(£ft£&V><£>T\ i = 0 COBf tmWZ, St^ 
Smax7^L<Lmax (Xfy^7 18) fete, S 
maxTSf ftl/&(!:*0*f J'JClSLICty hb, 
#<rrfU**L + l £ft£gf ffc«<0«:tttftStK:-fe!y 
hf* Wry^7 1 9 - 7 2 0) 0 *f ft«©«Sfi 
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Smax<hT£ Uf7^7 2 1) . £A±^H 7 
Wfflft (07^X77^6 1 1) <DmWT&% 0 
[0 0 4 3] )k\Z, El 7 tC^TS^SminCOif^r (0 
7 0X77^6 12) fete, S^St^OL<LmaxC0£ 
*#^:*UL<B«*li#-*U #t-:*U#L+ 1 <fcfc<5 
Sf ft«<0«*lt*StK:-fcy hT£ (^77^6 13 
-6 15). Smintt, Sf 1 1 5 ^ £>nfc»f 
{bti^TPST&^o K±<£ffi3IfC<£^TDCT^R£i 
f f bl@ S T*f it L/fc£*<0*T-=fUL*L maxRTcO 
io feHT*»^C£^T€r^o i=0co«^ U77^6 
16) , DC«R£gffbffiSTfifftLit<bi*(at*y 
bR£Bp(S) <h1"£ (X77^6 1 7) o Hdc(L) te, 
Sf {fcfi S Tif fb£tifcD Cffifttf)S#ffiD Cdif f*« 

m*7^ULOA7 , 7>|f^t , 7 hR^DCdiff 

<7)«**'r«F#©tf!y hRcofPTS^c i =t0O)m-£i 
(X77^6 16) , Rmax£JlT^ieHT7>R**«) 
1X77^619-6 2 2) , ACM^If fbJSST 
if ftbfct#Wtf!y hft£Bp(S) ii-T* (X77^6 
2 3) o Hac(L.Btt*ffl:«ST«fftSn&AC« 
20 RC(i)co*^^fiJ L <h^>R<Affl^:bi±£^T s\y? 

T&£ 0 S<Smin (X77^6 1 2) £ & Z> £ T? S CO 
(X77^6 2 4) , ftlfn^lfftiS 
TDCT«**If fcLfciSOfcfy hRBp(S) 

[0 0 4 4] H7<Offl31JCcfcoT*«>SnfcBp(S)S 1 
7 A #ft]J|£T* 7l/-A±#^DCT 

**l:o^TOifft«4fiFWi:©BMliB (S) 

30 t7lZ\Z7Uytr<DmtD0$:m'Tn^ (EOB) ?5*tf tt£ 
tX^o Ufc^oT, (R9) ^ti^CEOBCi^ 
W^«*B (SJfcOttinASo (ft 9) fc*3tr>T\ Beob 
ttl EOBCOh'y hR, Kill — Al*|C0:/Qy i?R 

[0 0 4 5] ^(D^vlz^^Ztlfzffim^ti^zfi) t 
y>*-&sbn\£, f?^KDH-SHgfO)M^4tl) 
Sf ffc«i:«F#*i:<0**S3&^H 
40 Z.£tf-X:%Z>o Lf*T, />^^|f#»T 

«fftfii:^*£<OH«Sr*«), *ii«:*fftfi*ft 

[0 0 4 6] K±^BI*fiF^ft:aB«ffilr^H1tfiF4ft; 

a»o>iMiM&fT'3. ?r«*«F^ftia» i 7 *«ffl 

fbU, jS2»f {btnIS§2 3tMf <bU jS?DCTIhI8ST 
[0 0 4 7] &*3* dc^^co^75 : -^uo±p;h^ac^ 
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[0048] t)^3ij(D±mt?><D±mz±%<-r& 
* t- =f u co ±e 1 5 > © ±e £ # tc mfe? n 

tf. (*J6091) <tRli;i»***»6tl*. 
[0 0 4 9] 3 ) 09lt *5SBJ^ 3 coHJg^j 

tC^T, j(tUll, DCT0SS12, m&tttf\Bl'S& 
1 3, v^-lf^X^+>lHlS!Sl 4, ®MHIS§1 5, »T 
{fc®&16, i^XJtWHfciatt 1 7 , ??^»at#[HlSg 5 
1, M^HfcBftJglSB 1 9litlM2 tRi;-?**.. 8 
1 «^H^^Ia]KTfeD> B J: oTS^fctt 

[0050] ht, m9&m^T*&w&3<Dmmmiz 
&v zm&nmtmuvm ft zmwrz. 1 1, 

DCT0SS12, S*#ttlHf?S 1 3 . W*?>f7,**> 
(HlSSl 4, jSSOJgl 5> »^{fc[s]g§l 6, nJ^fi^-§- 
flSSKl 7, iRF^atHSHK 5 1, * ; F{bfflftJEIII§& 1 

[0051] iioii 7 mMnmm.zm^mmmistz 

TSiHt;tgS©«B (Smin(T) ^S^Smax(T)) 

[0052] m?{tm<DMmt&nmt<Dwmz, «« 

Tfc#LT*ja&*^t«©#»ln(S);i* (114) J: 
Dfc^t^tt^t, (Rl 5) lld;D*J6en§Sini 
n (T) &> ± co 16 H T fi ^ ft ti t & n * t co H « * * sb tx « 

a^tS^tWOWRlnCS)** (R16) «fc 9 fc/hS l^t 
"TSi:, (tl 7) (CJ;D*a6e.n-5Smax(T)RTco|g 

[0 0 5 3 ] 
[»14] 

ln(S) = a 1 x T + b 1 

[0 0 5 4] 
[Rl 5] 

Sfflin(T) =exp( alxT+bl) 
[0 0 5 5] 
[Rl 6] 

ln(S) = a Zx T + b 2 

[0 0 5 6 ] 

[Rl 7] 

SmaxCT) =exp( a 2 x T -+• b 2) 
LfcibT, iSH!S£[!]S§8 1« (Rl 5) t (R 1 
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7) K<£-3TBf??^S(ClSUfc*^<fc«S<7)|BB (S 
min(T)^S^Smax(T)) ^iS^TS. ^^»St»[sISS 5 

JfcUT*Tffc*lcofBB£IS::£U ^coiBHTS^ftitiSt 

^^stcoM^***^ r 1 1 j; o , 'pmmwm-v® 
[0057] &>±<Dwmnmmw*m^ftm»nmt 

ftU iM»^ft[I]S§2 3Tlif{tL, 3l*DCTlHlSST- 

[0 0 5 8 ] (*JBW4) HI ltt, *«MSB4©*Jfi 

1 1 (CiSt^T, ^^EU 1 1, DCT[H]?gl 2, M^tttt 
H1S§13. i?tfWX*Jr>mmi 4. iSMmssis, 
M^-ftlfilSS 1 6 . pJiggft^ftlelgg 1 7 , a^fttl&Sg 

mss 1 9. mmmnzmms 1 «*JS0!I3 

5. Jfc<£l§!!§9 4«^D^i7ff{C^»<t^#»IB^tt 

[0059] «t> 111 1 1 &m^T*mwm4 (Dmmm 

1, DCT[Ejg&12, a*t#tt@iSl3, v^tf^X* 
ir >HJS« 1 4 , jlMUJgS 1 5 , MTimffi 1 6 , nj^fi 
fiF^ftEia 1 7 . *f {k«ftj£@IS 1 9 . SSHig^HSS 
8 1 C0«jf^«^M^J3 <h|WIi;^C0TIKBJ(i«BgT5„ 

[0060] nnrnmn-ma 9 1 «, 07 rasas tc^ 

T-tn-enroDCTtRftOST-^Wibf-y hRicoP^ 

W^a<tOM«Bb(n S) ^*a6-5o ::t, mtt-^n-y 

40 #^D-y^(Z«yp>v5'COi^t3 0&*f^^- (EOB) 
^*f\f(ten^cOT, EOBcDt*7 hRBeob£Bb(m, S) 
iciP^-r^o jW±C0MaicJ;-3T*a6e.nfeBb(m. S) 

zmmmttm'&9 2 scm^^ns. Bb(m, s) 

£#:©^*i:COP^B (S) »^ ft*S^[fi]S§ 

1 9 <hW#*E»HlK 9 2 fcai^T 
[0 0 6 1 ] «F^-SE^Iel8S 9 2 «, «■ 7 □ y £ CO 7 £ 
f^-C t7U- K±.fo<F>7 9 7- 4 k*^-7 JCJ;0, & 

50 ^^t'^^ti, ^^-»ftg:[HisS9 i T*j6 6n&ifft 
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m£&7ay>7V$mmt<Dm&Bb(m. S) CM^bWft 

(m, Sn) tt^>. |W)#K, ^-A^frCDT^TV tfx 

A£#<0f?*l*B (S) tcoM^icST {fc«ite5£lHll& 1 9 
T&^£nfc»^fbi|>iSn£ftAL.fcB (Sn) «■ 
^D.>^©^*E»ttA (m) fit («C18) !:J:r)T* 

[0 0 6 2 ] 

[IS 18] 10 

A (m) = T x B b(m.Sn)/'B (Sn) 

*^>^93«, v!%t&ftmt®16l 7#mtllsfi:$m 

co\dy vntttts^y h u z mztmrn^z w * 

*J6, Jt«lHll8 9 4filtti;*;"f*. it^EISg 9 4 fit, #^7 
>^9 3^^bfcfffiBc(i) i:|vF-^»Sa^lHlS§9 2 
T#i&SnfcflF^*iB#*A fan) ^^D y 9mztt& 
L/> Be (m) *t A (m) iCiUfc^TSgyD^fCDf^ 
ftS)f^*^±$-B-«.o -ffcteS. Bl*fi«F^kia» 1 7 
l:^P7^fflHbO&StEOB^tUA$t, 
s/^firfcfLTftfeSli-*. l/fejl^T, *f#**«B*flF 20 

[0 0 6 3 ] «±<75<fc o (C, £F*f SftHlelSS 9 1 j&tffla 

[0 0 6 4] &±©m«ft^fc8«*fflV>ifcH«ffiWb 
«#«K-CfiJ, «^SB<i:L-T0 5 (C^ffS^-m^b £ 
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